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PREVALENCE OF SMALLPOX IN THE UNITED STATES

The health officers of 37 States reported 28,000 cases of smallpox
during 52 weeks ended December 31, 1927. This number is prac-
tically the same as the number reported by the same States for 52
weeks in 1925, but it is 2,300 cases more than were reported for the

same period in 1926.
The figures are shown in the following table, preliminary weekly

telegraphic reports being used for each year:
Preliminary reports from 37 States for 62 weeks

1925 e 28, 070
1926 e cmcmm——e e 25, 708
1927 o e 28, 008

The population of these States was about 83,900,000 in 1925, and
87,600,000 in 1927. . |

During the last four months of the year 1927 the usual seasonal
rise in incidence of smallpox occurred, but there were more cases
than were reported in either 1925 or 1926. The following table gives
a comparison of the preliminary telegraphic reports from 37 States
for the last 20 weeks of the years 1925, 1926, and 1927.

Smallpox cases reported by 37 States for 20 weeks

Corresponding
week
Four weeks ended— 1927

1926 1925
Sept. 10, 1927 e cceececcceccccccccemeeeneamaa- 493 448 382
Oct. 8,1927. . e eecceccce e 631 308 380
NoOV. 5, 1927 e cececccccccm———- 982 761 712
Dec. 3,1927....... 1,920 1,772 1,463
Dee. 31, 1927 . e e cemeae 2, 598 2,475 1,646
B 2 RSN 6,624 5,854 4,583

Both the case rates and the death rates for smallpox vary widely
from year to year. The disease now frequently occurs in epidemics
which flare up suddenly when the infection is introduced into un-
vaccinated communities and die out when vaccination deprives the
disease of susceptible material.

77456°—28——1 (169)
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The following table shows the death rates per 100,000 in the regis-
tration area for deaths for the past 25 years, averaged by five-year

periods: .
Smallpax death rales per 100,000 in the death registration area

1902-1906_ - - - o oo 2.8
190739} e .2
19321906 e .3
1917-1921 . o 5
1922-1926 6

The lowest death rate during these 25 years was 0.1 in 1923, and
the highest rate was 6.6 in 1902.

THE OXYGEN DEMAND OF POLLUTED WATERS
RUNNING WATER IS NOT ALWAYS PURE

With a persistence which entitles it to front rank among hygienic
fallacies, the idea has long clung to the popular mind that running
water, if not always pure, will at least purify itself ““in a dozen miles
or so.”” Disastrous consequences following too literal application of
this erroneous principle to the selection of municipal water supplies
has prompted numerous scientific investigations both here and abroad.
A critical review of these researches with a bibliography of over 170
references is given in Part I of a publication entitled ‘“The Oxygen
Demand of Polluted Waters,” by Chemist Emery J. Theriault,
recently issued by the United States Public Health Service as Public
Health Bulletin No. 173. Part II of the same bulletin is devoted to
the presentation of an extensive series of experiments conducted in
the stream poltution laboratories of the Public Health Service.

Briefly, it may be stated that a water contaminated with the organic
matters found in sewage and in various industrial wastes does gradu-
alty rid itself of such pollution if allowed free access to air. Early
studies of this phenomenon of self-purification led to the abandon-
ment of a plausible theory based on the direct action of oxygen on
the organic matters, and subsequent research extending over the
past 50 years has revealed that the self-purification of streams is
essentially a biological process. In this sense the oxygen contained
in aerated or running water does not operate as a sterilizing agent,
as once believed, but rather as a neutralizing or deodorizing agent
for some of the gases resulting from the bacterial decomposition of
the organic matters. Dissolved oxygen is also required for the
maintenance of fish life. While thus relegated to a secondary réle,
the amount and rate of disappearance of the oxygen which is con-
tained in a given water nevertheless serves as an excellent indicator,
first of the threatened disappearance of fish life and, with increasing
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pollution, as a warning of impending nuisance conditions. With the
understanding that a bacteriological examination is a much better
index of wholesomeness or fitness for drinking purposes, it has
accordingly become customary to express the pollution of a given
water in terms of its demand for dissolved oxygen when reference is
made to the threatened disappearance of fish life or to the approach
of nuisance conditions.

On the basis of extensive series of observations presented in Part
II of Public Health Bulletin No. 173, it has become possible to give
numerical expression to the actual rate at which the oxygen demand
of a water is satisfied. The outstanding feature of this section of
the report is that the rate at which the organic matter is oxidized,
while strikingly uniform with a variety of waters, is exceedingly
slow. Thus, in a given experiment with Ohio River water collected
at Cincinnati, oxygen continued to be used up for fully 300 days and
bacteria of intestinal varieties persisted for almost that length of time.
Even in the absence of intervening pollution, it would be necessary
to allow for a stream flow of several hundred miles before a water,
once polluted, could regain its pristine purity. Irrespective of dis-
tance from the nearest upstream point of known pollution, it may
be safely stated that no river in the United States can now be
regarded as hygienically safe without treatment. Conversely, the
possibility that a water polluted with sewage might be fully puri-
fied by flowing for “a dozen miles or so” becomes too remote for
serious consideration.,

From a more technical angle, the bulletin under discussion in-
cludes data relating to the rate of deoxygenation of polluted river
water from which the velocity constants and the temperature co-
efficient of the underlying biochemical reaction have been computed
by the least-squares procedure. The orderliness with which the
reaction proceeds compares favorably with that of the purely chemi-
cal reactions thus far reported in the literature. This constancy of
the rate of deoxygenation of polluted waters is also borne out when
the oxygen demand values obtained at various cities are referred to
a per capita basis. For the average community, the amount of
oxygen required each day for the stabilization of its carbonaceous
wastes will be in the neighborhood of 100 grams (0.22 pound) per
capita. The findings in this respect are of especial significance, inas-
much as they indicate the possibility of making fair estimates of the
ability of a stream to withstand pollution without giving rise to
offensive conditions, by a calculation based solely on the contributing
population and the volume of stream flow, and without resort to
expensive laboratory investigations. Similarly, it would appear
possible to estimate the minimum requirements in regard to the
treatment of community wastes for the purpose of relieving existing
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nuisance conditions. The per capita oxygen demand figure alse
enters into several other sanitary engineering computations.
Analytical and statistical methods of procedure are given in the
four appendices.
This bulletin may be purchased through the Superintendent of
Documents, Government Printing Office, Washington, D. C., at
25 cents per copy.

BRITISH COLONIES OF CEYLON, KENYA, AND NIGERIA
' JOIN INTERNATIONAL OFFICE

The Royal Italian ambassador has officially informed the State
Department of the adherence as of January 1, 1928, of the British
Colonies -of Ceylon, Kenya, and Nigeria to the International agree-
ment signed at Rome December 9, 1907, for the creation in Paris of
the Office International d’Hygiéne publique.

These colonies have adhered jointly as one unit and have asked to
be entered in Class III, with the assessment quota of 15 units as
their contribution to the expenses of the office, which will give them
the right jointly to appoint a delegaw on the Permanent Committee
of the International Office.

EXPERIMENTAL BLACK TONGUE OF DOGS AND ITS
RELATION TO PELLAGRA

By Josern GOLDBERGER and G. A. 'WHEELER, Surgeons, United States Pubhc
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INTRODUCTION !

'With the beginning of our investigations of pellagra, early in 1914,
thought was given to the need for an experimental animal. Accord-
ingly, at our suggestion, Surgeon Edward Francis, United States
Public Health Service, beginning December 1, 1914, carried out a

By Joseph Goldberger.
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feeding experiment in six rhesus monkeys at the United States
Marine Hospital, Savannah, Ga. The diet fed those monkeys
consisted of hominy grits, 900 grams (2 pounds); rutabaga turnips,
dressed, 3.6 kilograms (8 pounds); sodium chloride, 11 grams (0.4
ounce); sirup (a commercial cane and corn compound), 565 grams
(1.25 pounds). The feeding was carried on for eight months—
that is, to July 31, 1915. Doctor Francis reported that the animals
remained healthy, showing no change other than some loss in weight.

The possibility that the dog might serve our purpose first struck
us in 1915, on reading in Chittenden’s The Nutrition of Man, (1)
among other things, the following:

* * * A dog transferred suddenly from a daily ration in which meat and
milk are conspicuous elements to a diet in which these are wholly wanting is
very liable to show disturbing symptoms almost immediately. One case may be
cited in illustration of these statements. On September 29, 1905, dog No. 17,
weighing 18.2 kilos was placed on a daily diet composed of 70 grams of fresh meat,
442 grams of milk, 300 grams of bread, and 28 grams of lard. This ration con-
tained 9.06 grams of nitrogen and had a fuel value of 1,465 calories, or 0.5 gram
of nitrogen and 80 calories per kilogram of body weight. On October 11 the
animal weighed 18.6 kilograms and was in perfect condition. On the 13th the
meat was reduced to 34 grams per day, but the milk was increased in amount so
as to maintain the same nitrogen intake and fuel value as before. This diet was
continued until November 3, a balance experiment covering 10 days from October
22 to 31, inclusive, showing that the animal was laying by a little nitrogen. On
November 3 the diet was changed to milk, bread, and lard, the fuel value being
maintained at 80 calories per kilo daily, while the nitrogen intake was reduced to
0.30 gram per kilo. On this diet the animal seemed to thrive perfectly, and at
the end of two weeks showed a body weight of 18.2 kilograms. November 19
the milk was withdrawn, the bread being increased so as to keep the daily nitrogen
intake and the fuel value unchanged. The day’s food was now composed of
bread and lard solely, but, as just stated, the nitrogen and fuel values were un-
altered. In four days’ time, however, a change began to creep over the animal;
the appetite diminished, and there was apparent a condition of lassitude and
general weakness which deterred the animal from moving about as usual.

During the next week the animal grew steadily worse, and would eat only when
coaxed with a little milk or with bread softened with milk, the diet of bread and
lard being invariably refused. There was marked disturbance of the gastro-
intestinal tract; bloody discharges were frequent; the mucous membrane of
the mouth was greatly inflamed and very sore; body weight fell off, and the animal
was in a very enfeebled condition. This continued until December 4, with every
indication that the animal would not long survive, but by feeding carefully
with a little milk and occasionally some meat, improvement finally manifested
itself, and by December 18 there was good appetite, provided bread was. not
conspicuous in the food. * * *

In all of the subsequent months, a small amount of meat was a part of the
daily food, but as is seen from the table of balance periods, the total nitrogen
intake and the fuel value of the food were reduced to even lower levels per kilo-
gram of body weight. Yet the animal gained steadily, until at the latter part
of June the weight was considerably above that noted at the commencement of
the experiment in the preceding October. Further, the animal was in nitrogen
equilibrium or even gaining nitrogen, and in perfect condition of health and
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vigor, as is indicated by the accompanying photographs taken at the different
periods stated. Especially to be emphasized is the fact that during the last six
months of the experiment, the daily intake of nitrogen and the fuel value of the
food were as low as or even lower than in November, when the daily diet was limited
to bread and lard. The disastrous result which showed itself at once on this
latter diet, with all animal food exeluded, was not due to low proteid or to defi-
ciency in fuel value, but simply to the fact that the animal for some reason could
not adjust itself to a simple dietary of bread and fat, although there was ample
available nitrogen and fuel value for the body’s needs. Something was lacking,
which meat or milk could supply, and this something was indispensable for the
maintenance of the normal nutritional rhythm.

This is by no means an exceptional case, but we can cite many other examples
of like results where the animal when restricted to a purely vegetable diet, such
as bread, pea soup, bean soup, etc., reinforced by an animal fat, quickly passed
from a condition of health into a state of utter wretchedness, with serious gastro-
intestinal disturbance. * * *

The disturbance of the gastrointestinal tract with inflammation
of the mucous membrane of the mouth was to us very suggestive of
pellagra, a resemblance that was enhanced by the preventive and
curative action attributed by Chittenden to meat and milk feeding,
for we had already at that time been impressed with the evidence of
a relation between diet and pellagra and with the therapeutic and
preventive value of the fresh animal foods in the human disease (2).

Accordingly, at the first opportunity, which came late in the summer
of 1916, one of us (J. G.), in association with Dr. Atherton Seidell,
tried to repeat Chittenden’s experiment in dogs with a bread and
lard diet, but without significant result. It was not practicable to
do anything more until the summer of 1918. In the meantime
Chittenden and Underhill had published a report on ‘“The produc-
tion in dogs of a pathological condition which closely resembles
human pellagra’ by means of a diet of boiled peas, cracker meal, and
cottonseed oil (3), so that on resuming the study Goldberger and
Seidell tried feeding some dogs with the Chittenden-Underhill diet,
but again without obtaining significant results. The one experiment
that was made was carried on for but three months, at the end of
which period ‘t was again found necessary to interrupt this line of
i .vestigation.

Work on the problem of an experimental animal for pellagra was
not again taken up until early in January, 1922. The dog was again
selected for study, but the feeding, it was now decided, should be with
a diet of the type that had been found associated with the occur-
rence of pellagra and believed to be pellagra producing. Accord-
ingly, now in association with Surg. G. C. Lake, United States Public
Health Service, the senior writer (J. G.) carried out the following
experiment:

On January , 1922, six dogs began to be fed with a diet having the
followifig composition:
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Hominy grits. - - - eo. grams__ 200
Wheat farina._ - _ e do.... 57
White rice. . - e do.... 28
Cowpeas (California black-eye) - ______________________ do._.. 14
Milk (Pasteurized, market) . _ . ______________________ cubic centimeters__ 30
Lard . o . grams__. 21
Gelatine . - ___ e do.... 40
Sodium chloride .. - - oo - oo e do.... 10
Calcium carbonate__________________________________________ do.... 3
Cod-liver oil _ _ _ _ _ e cubic centimeters__ 28
Tomato juice (canned tomatoes) . . __ . _____________ do.___ 115

The cowpeas were first cooked in tap water for 30 minutes, then
the grits, farina (which was used as a substitute for wheat flour),
rice, and salt were added and the cooking was continued in a double
boiler for about another 40 minutes. At the end of this time the
pot of food was withdrawn from the flame and the remaining ingredi-
ents were well stirred in. A suitable portion of this diet was served
each dog once a day. With the idea of stimulating the appetite, a
cake of commercial compressed yeast (about 15 grams) was offered
each animal with its daily ration. As, in spite of this, the animals
were not eating as well as was thought desirable, the allowance of
yeast was later (June 14, 1922) doubled.

One of the six animals having developed an ugly temper, lt was
chloroformed on August 4, 1922. It had presented nothing of sig-
nificance up to the time it was killed. On November 9, 1922, the
feeding of the remaining five dogs was discontinued. All of them
had lost weight and had developed sarcoptic mange, but none pre-
sented any other significant pathological change.

This failure, though in a sense disappointing, was not considered
conclusive; it was therefore decided to repeat the experiment as soon
as the animals were again in good condition.

The experimental feeding in dogs was resumed about the middle
of January, 1923, and has been in progress ever since, now in asso-
ciation with the junior author (G. A. W.), who relieved Surgeon Lake
about September, 1922, by reason of service exigency requiring the
latter’s assignment to other duty. In the present communication
it is desired to report some of the results obtained.

EXPERIMENTAL FEEDING
EXPERIMENT 1

Our first experiment, essentially a repetition of the one carried
out in 1922, was begun on January 16, 1923, with test diet No. 33.
(Table 1.) In composition this was essentially the same as the diet
used in the 1922 experiment, with the exception that it contained no
milk and was not supplemented with yeast. Four days later, that is,
on January 20, its composition was modified by reducing the amount
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of the cod-liver oil and replacing it with cotton-seed oil, thus making
diet No. 34 (Table 2), which was continued without further change
to the end. This diet was constructed as a simplified replica of &
type of diet found in our field studies in association with and (unless
suitably supplemented) believed to be responsible for the occurrence
of pellagra (4).

Diets associated with pellagra not infrequently contain some milk
and a small amount of some meat; but since we had reason to believe
that milk and meat possessed pellagra-preventive properties, and as
we desired to work with as potent a pellagra-producing diet as possi-
ble, we thought best to exclude milk and meat altogether. As yeast
does not ordinarily enter into the diet of the people subject to pellagra,
even in their bread, it was thought best on general principles not again
to use this even to stimulate the appetite. We had at that time no
definite suspicion that it might possess pellagra-preventive action.
We included gelatin, first, because we felt that the diet of a normally
high-protein-feeding animal should perhaps contain more protein
than the diet without some such element would afford, and, second,
because at that time we were inclined to believe that the primary
etiological dietary fault related to pellagra was an amino acid defi-
ciency, and tests of gelatin in pellagra had already shown that it
lacked beneficial therapeutic properties in that disease (4). Wheat
farina was used as a substitute for wheat flour in order to avoid as
much as pessible giving the cooked food mixture a gummy character.
The sodium chloride and calcium carbonate were included, with a
view to improving the mineral content of the diet, and the cod-liver
oil to supply an abundance of the vitamines that might be needed
by animals that were to be confined indoors. Incidentally, the
cod-liver oil was, in part at least, a substitute for the butter that is at
times present in pellagra-producing diets. The canned tomato juice
.was assumed to be the equivalent.of the variable fresh vegetable
component of the type of diet ordinarily associated with pellagra.

Five dogs, numbered 1, 2, 5, 6, and 7, were used as test animals.
Each animal was kept in a kennel in a room of one of the laboratory
buildings. The sides and door of the kennel were of coarse wire
screening on a wooden frame. The brick wall of the room formed
the back. The floor of the kennel (that of the room) was of concrete.
Horizontally across the back of each kennel, about a foot above the
floor, there was fastened a board to serve as a bench. The kennel
was cleaned daily by freely flushing with water. At irregular inter-
vals the kennels were mopped with soap or disinfectant solution
followed by water.

Each animal was provided with {resh drinking water daily, at first
in an enameled pan, later in a galvanized iron pot. A weighed
amount of the cooked food for one day was served in a similar recepta-
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cle. What remained unconsumed at the end of 24 hours was weighed
back and thus the daily food consumption was determined. The
amount of food offered was, in general, all that the animal would eat.

The effect of this feeding is presented in detail for each animal in
the following:

Dog 1.—Male. Acquired December 5, 1921; was one of the test animals in

the feeding experiment of 1922.

January 16, 1923: In good condition; weighs 11.1 kilograms; begins test diet
No. 33.

January 20: Begins test diet No. 34.

March 8: Food consumption markedly reduced during the past four or five
days. There is present to-day a noticeable excess of saliva. The mucosa of
the gums of the lower jaw and of the adjacent portions of the floor of the mouth
shows irregular patches of congestion.

March 9: Weight, 9.5 kilograms.

March 10: Ate all his food yesterday. The salivation and the reddening of the
buecal mucosa have subsided.

March 23: Eyes are slightly watery.

March 30: There is pronounced lachrymation. After a period of about five
days from March 9 to March 14 during which the food consumption was
consistently excellent, the food taking (appetite) became capricious and has
oscillated considerably from day to day. There is present this morning a
reddening of the mucosa of the upper lip and of the gums in the region of the
oral eemmissures. The skin of the scrotum appears dry and some flaky
desquamation is present. Weight 10.2 kilograms. Temperature at 10 a. m.,
38.6°; at 8.45 p. m., 38.7°.

March 31: The skin of the scrotum is desquamating. Temperature at 12 m.,
38.1°; at 8.30 p. m., 38.3°.

April 1: Eyes continuc slightly watery. Temperature at 10 a. m., 37.7°; at
5 p. m., 38.4°.

April 2: The eyes are watery. There is slight congestion of the mucosa of the
anterior portion of the floor of the mouth and of the cheeks. Slight buccal
odor. Condition of scrotum unchanged. Weight 9.8 kilograms. Tempera-
ture at 12 m., 38.1°; at 5 p. m., 38.1°.

April:3: Over the anterior part of the central half of the skin of the scrotum

‘ tHiere: is present a slight streaky reddening and scaling. The posterior third
of tlie serotal skin is pigmented black so that it is not certain whether this is
reddened, but there is present a slight but definite scaling over nearly the
entire ventral aspect of the scrotum which appears dry. Condition of mouth
unchanged. Has eaten very little during the past two days. Temperature
at 10 a. m., 38.1°; at 4.45 p. m., 38.1°.

April 4: Scrotal lesion appears unchanged. At about the level of the line of
occlusion of the teeth the mucosa of each cheek presents a brownish streak
about 3 or 4 millimeters wide. This appears to represent an area of superficial
necrosis. The mucosa of the base of the tongue, of the soft palate, and of the
fauces appears somewhat similarly affected. Buccal odor is quite fetid.
Temperature at 10 a. m., 38°; at 4.45 p. m., 38.3°.

April 5: The condition of the scrotum and that of the mouth are about as they
were yesterday. Temperature at 10 a. m., 37.8°; at 4.30 p. m., 38.2°. Was

" offered about 200 cubic centimeters of fresh milk.

April 6: Condition of serotum and mouth shows no marked change. Buccal-odor
continues fetid. Lapped a little of the milk offered. Weight 9.6 kilograms.
Temperature at 10 a. m., 38.5°; at 4.30 p. m., 37.9°.
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April 7: This morning the reddening of the buccal mucosa appears more pro-
nounced than yesterday. The necrotic areas continue present. There is
a moderate increase of saliva without drooling. Buccal odor continues fetid.
Lapped but little if any milk since yesterday, but ate a little of the cooked food.

This afternoon there are found patches of redness on themucosa of the upper
lip on each side in the region of the canines. Temperature at 10 a. m., 38.8°;
at 4.35 p. m., 38.5°.

April 8: The affected area of buccal mucosa has become more extensive and the
inflammation more pronounced. Temperature at 11 a. m., 38.6°.

April 9: There is no notable change. Food consumption has for a week or more
been quite irregular and small in amount. Had a hard bowel evacuation during
last night. Temperature at 10.30 a. m., 38.2°; at 4.20 p. m., 39.1°.

April 10: The previously noted reddened patches on the mucosa of the upper
lip have developed into a sharply delimited band on each side, extending from
about the region of the canines back to the cheeks, where they merge in the
reddened necrotic lesion of the buccal mucosa. There is slight drolling and
pronounced buccal fetor. The skin of the scrotum appears more reddened,
and desquamation continues. Had a large, partly formed bowel evacuation
during the day. Temperature at 10.30 a. m., 39.1°; at 4.20 p. m., 39.8°.
Temperature began to rise yesterday afternoon.

April 11: The inflammation of the mouth now includes the margin of the tongue.
There is moderate drooling. Buccal odor is foul. Passed soft blood-stained
stool at 4.30 p. m. Temperature at 9.30 a. m., 40°; at 4.20 p. m., 40.7°.:::

April 12: Has a weakened, dejected appearance this morning. Passed 4 diar-
rheal, blood-stained stool during the night with which he is extensively soiled.
Buccal mucosa more severely inflamed and necrotic. Marked oral fetor and
slight drooling are present. The scrotum shows a pronounced erythematous
fringe along the anterior and lateral borders of the desquamating area. The
posterior limit of this area is obscured by black pigmentation.-1There is
increased drooling and there have been several diarrheal evacuations during
the afternoon. Has caten nothing since April 9. Temperature at 10 a. m.,
40.7°; at 4 p. m., 40.9°.

April 13: Found dead at 7.30 a. m.

Necropsy.—A male fox terrier apparently in good state of nutrition. Weighs
8.3 kilograms. Rigor mortis is fairly established. Subcutaneous fat about
normal. Skin of the scrotum is dry, red, and scaly. The anterior and lateral
limits of the affected scrotal area are well defined; the posterior limit is ebsoared
by dark, normal pigmentation. bl

The entire buccal mucosa, except that of the anterior portion of the tongue and
hard palate, appears, on inspection, to be inflamed and necrotic. The same
process involves the mucosa of the pharynx, nasopharynx, larynx, including the
glottis and epiglottis, and of about the upper 2 inches of the esophagus. The
necrosis seems to be more marked on the mucosa of the cheeks, the base of the
tongue, and the soft palate.

The pleurae appear normal. There appears to be some congestion, probably
hypostatic, at the base of the lower lobe of the left lung. There is a small hemor-
rhagic spot with whitish center on the surface of the upper lobe of the right lung.
The lower border of the lower lobe of the right lung shows some hypostatic
congestion.

The heart and pericardial membranes appear normal.

The liver, spleen, pancreas, kidneys, urinary bladder, and testes appear
normal.

The stomach and intestines show an occasional small subserous capillary
hemorrhage; otherwise they appear negative on external inspection.
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Exoept for the involvément of the upper 2 inches, to which reference has been
made, the mucosa of the esophagus seems normal.

The mucosa of the stomach is markedly congested, with submucous hemor-
rhages over a rather large area about the pylorus and along the greater curvature.

The small intestine contains a small amount of bile-stained mucus. Scattered
throughout the upper half of this gut there are seen small submucous hemor-
rhages. These coalesce here and there to form small hemorrhagic patches.

The colon contains a small amount of yellowish, slimy mucus. - The mucosa
is congested and presents numerous submucous hemorrhages. The cecum is
similarly affected, but to a lesser degree.

The rectum is empty and is markedly congested with numerous submucous
hemorrhages throughout its length. The portion just within the anus presents
what appears to be the same process as that seen in the buccal eavity.

Dog 2.—Male. Acquired December 5, 1921; was one of the test animals in

the feeding experiment of 1922.

January 16,1923: In good condition; weighs 8.5 kllograms, begms test diet No. 33.

January 20: Begins test diet No. 34.

February 28: Weight 7.3 kilograms.

March 8: Food consumption since the beginning of this month has been some-
what diminished as compared with that of February. The mucosa of the
outer surface of the gums, both upper and lower on both sides, shows areu of
redness.. - The mueosa of the cheeks also is teddened.

Mazrch 9:: Weight, 8 kilograms. ’

Mare¢h 10::The erythema of the mucosa of the gums md cheeks has faded
.almost; completely.

March 22: Has been eating very little during the past five or six days.

March 23: Eyes are slightly watery. The scrotal skin is dry and desquamating
4n Jarge flakes. Weight, 6.7 kilograms. . .

March 292 Has eaten little or nothing during the past three days. The mucosa
of the upper lip, on both sides, is reddened. ' The mucosa of the cheeks and
of the floor of the mouth is also reddened. All reddened areas have an angry
appearance not unlike a severe pellagrous stomatitis. The reddening is not of
uniform intensity, there being some patches almost hemorrhagic in appearance,
with an irregular grayish surface film resembling a false membrane that is
fairly eagily wiped off. A fetid buccal odor is present. Buceal secretion is
AnereneRd.: The scrotum shows the remains of a dry, flaky desquamation.

March 30: Has eaten nothing during the past two days. Is lying down and
appears disinclined to stand up. Has a listless and dejected look. Buecal
odor is very fetid. The outer surface of the jaw is soiled with buceal secretion.
The lower lip at the angles of the mouth seems slightly swollen and sags so that
the reddened margin is exposed to view. At 5.20 p. m. forced to swallow a
bolus containing 10 grams of Seidell’s activated solid, immediately after which
was seized with a convulsion of a clonic type. Five hours later was forced to
swallow a second bolus containing 15 grams of activated solid.

The buceal mucosa is markedly reddened with many eroded spots and with a
grayish-amber gelatinous accumulation over large areas of its surface. Has
not eaten nor have bowels moved during the past 36 hours. Scrotal condition
is unchanged. Temperature at 10 a .m., 40.9°%; at 9.25 p. m., 40.7°.

March 31: Appears weaker. Isnot eating. Drooling a stringy bucecal secretion.
Buecal odor continues foul. Buceal mucosa is inflamed, necrotic, and in
places ulcerated. Passed a small hard stool coated with blood during the
forenoon. About 8.30 p. m. vomited the boluses given vesterday. Passed a
soft stool. Temperature at 12 m., 39.2°; at 8.30 p. m., 38.2°.

April 1: Found dead this morning.



January 27, 1928 180

Necropsy.—The skin of the scrotum is freshly desquamated with a few partly
adherent, thin, dry scales about the periphery. Otherwise, there is nothing of
importance on inspection.

The upper surface of the tongue is not appreciably changed from the normal,
but the margins at about the interdental space are intensely congested. The
under surface of the tongue is congested and of a dark blue color. The floor of
the mouth is intensely congested. The pharyngeal, naso-pharyngeal, and
laryngeal mucosa and the base of the tongue are intensely congested and present
patches of superficial necrosis, as indicated by the presence of patches of a grayish
membrane. The hard palate is not appreciably affected. The soft palate is
intensely congested. The intensely inflamed mucosa of the lips, gums, and cheeks
has a grayish necrotic appearance.

The right lung shows some congestion at the apex and at the base of the middle
and lower lobes. The left lung shows hypostatic congestion. The heart seems
normal.

The liver, spleen, pancreas, and kidneys appear normal. *

The mucosa of the esophagus appears slightly congested. The stomach con-
tains some liquid in which there is a little of what appears to have been part of
the bolus of activated solid administered in the evening of March 30. The
mucosa presents irregular intensely congested patches near the pylorus and along
the lesser curvature.

The small intestine contains a small amount of bile-stained fluid. The upper
and middle portions present small irregular patches of congested mucosa. * °

Under the peritoneal surface of the upper part of the colon there are punctate
hemorrhages. Corresponding to the sites of these are seen patches of markedly
congested mucosa. The mucosa of the rectum appears normal. oty

The mucosa of the fundus of the urinary bladder appears congested.

Dog 5.—Bitch. Aecquired November 8, 1921; was one of the test ammals

in the feeding experiment of 1922,

January 16, 1923: In good condition; weighs 8.6 kilograms; begins test diet
No. 33.

January 20: Begins test diet No. 34.

January 26: Has been in heat for past three days.

March 23: Weight, 8.3 kilograms.

March 30: Buccal mucosa possibly somewhat reddened: There are four dirty
grayish irregular patches on the mucosa of the upper lip; one opposite egch
canine tooth. Food consumption (appetite) has been much redycgd ,t;hmng
the past 10 days. Weighs 7.5 kilograms.

No indication of bowel action to-day. Temperature at 10 a. m., 38.6°; at
8.55 p. m., 38.3°.

March 31: No notable change. Temperature at 12 m., 38.5°; at 8.30 p. m.,
38.3°.

April 1: No notable change. Temperature at 10 a. m., 38.3°; at 5 p. m., 38.5°.

April 2: Buccal mucosa is inflamed with a necrotic process affecting an antero-
posterior elongated area in the region of the molar teeth. Markedly fetid
buccal odor is present. Has eaten nothing since March 28. Weight, 7.1
kilograms. Temperature at 12 m., 38.2°; at 5 p. m., 38°.

April 3: The lips and gums show increased redness. The posterior portion of
the dorsum of the tongue and the soft palate are decidedly reddened. Had
a loose bowel movement during the night. Temperature at 10 a. m., 37.6°;
at 4.45 p. m., 38.1°,
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April 4: There is some drooling of saliva. Seems weaker. Had a clonic convul-
sion about noon lasting one-half to one minute. Not eating. Temperature
at 10 a. m., 38.1°; at 4.45 p. m., 38.5°.

April §: Condition not notably changed. Temperature at 10 a. m., 38.6°; at
4.30 p. m., 38.5°. Not eating.

April 6: Appears less dejected. Salivation less marked. Not eating. Weight,
6.8 kilograms. Temperature at 10 a. m., 38.5°; at 4.30 p. m., 38.5°.

April 7: No notable change in condition. Passed small, semiliquid stool during
the night. Has eaten nothing since March 28. Temperature at 10 a. m.,
38.4°; at 4.35 p. m., 38.6°.

April 13: No notable change in condition during the past week. Not eating.
Becoming noticeably emaciated. Weight, 6.1 kilograms. Temperature at
10.20 a. m., 38.3°; at 4.20 p. m., 38.6°. '

April 14: Seems weaker. There is a perceptible increase in buccal secretion
but without drooling. Condition of buccal mucosa about as previously noted,
but the necrotic areas seem to have become somewhat cleaner during the
past few days as if tending to heal. Passed a dark, semisolid stool during the
night.

The afternoon examination shows evidence of a definite increase in buccal
secretion, nearly all of which is apparently swallowed. There is also present
a beginning reddening of the labiogingival fold of the upper lip on both sides
in the region opposite the canines and the interdental spaces. The mucosa
of the cheeks, especially that just back of the angles of the lips, also shows
a definite increase in redness. Temperature at 10.30 a. m., 38.2°; at 4.15 p. m.,
38.6°.

April 15: The changes in condition observed yesterday afternoon are all more
pronounced this morning. In addition, oral fetor has become marked. Very
slight drooling. Passed a small, dark-colored semisolid stool this morning.
Has eaten nothing since March 28. The test diet is discontinued. Was
induced to eat about 20 grams of finely ground fresh lean beef. Temperature
at 10 a. m., 38.6%

April 16: About as noted yesterday except for a possible further increase in the
redness of the mucosa of the cheeks and of the upper lip. Passed two diarrheal
stools during the night. Was induced to take about 100 grams of fresh beef
during the day; ate nothing else. Temperature at 10 a. m., 38.4°; at 4 p. m.,
38.6°. -

April 18:° ‘Has voluntarily taken a little cooked food containing some fresh heef.
@eneral 'tondition seems better. The condition of the buccal mucosa seems
better, less red.

April 20: There has been a pronounced change for the better in the condition of
this animal during the past 36 hours. The inflamed condition of the mouth
has improved markedly. Buccal odor much less fetid. Salivation has ceased.
Appears livelier than for some time. Eating better of the cooked food contain-
ing fresh beef. Has gained slightly in weight during the past week. Weight 6.4
kilograms.

April 27: Condition of the mouth is again about normal. Bowel movements
normal. Further history not relevant.

Dog 6.—Bitch. Acquired December 15, 1921. Was one of the test animals
in the feeding experiment of 1922.
January 16, 1923: In good condition; weighs 12.6 kilograms; begins test diet
No. 33.

January 20: Begins test diet No. 34.
February 14: Threw a litter of 6 pups, 2 of which were dead and macerated;

the other 4 died within 24 hours.
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March 30: Food consumption (appetite) has been somewhat reduced during the
past week. Weighs 10.9 kilograms. The mucosa of the upper lip shows on
both sides a sharply delimited band of erythema which in width extends from
a little within the free margin of the lip to the labiogingival fold and, in length,
from the median line to about the region of the labial commissures. Temper-
ature at 10 a. m., 39.1°; at 9.10 p. m., 38.8°.

March 31: Buccal mucosa about as yesterday. Temperature at 12 m. 39.2°;
at 8.30 p. m., 38.8°.

April 1: Reddened bands on upper lip appear about as already noted but there
has developed in the past 24 hours a small oval dirty patch on each side in
region of apposition to canines. Fetid buccal odor is present. Refused all
food yesterday. Temperature at 10 a. m., 39°; at 5 p. m., 39.1°.

April 2: No notable change in condition of the mucosa of the upper lip. The
mucosa of the cheeks and the posterior portion of the margin of the tongue
have become red. Fetidity of buccal odor is marked. Ate nothing yesterday.
Weighs 10.5 kilograms. Temperature at 12 m. 38.9°; at 5 p. m., 39.3°.

April 3: The mucosa of the cheeks presents an irregular patch of superficial
necrosis. Ate a small amount of food yesterday. Temperature at 10 a. m.,
39.6°; at 4.45 p. m., 38.1°.

April 4: During the past 16 hours the inflammation of the buccal mucosa has
taken on a more angry appearance. There have appeared here and there over
the affected area brownish necrotic patches of varying form and extent. . This
process is now present across the mucosa of the soft palate and on that of the
upper lip. Buccal secretaion is increased; odor is fetid. Ate a small amount
of food yesterday. Temperature at 10 a. m., 40.3°; at 4.45 p. m., 40.0°. .

April 5: Ate nothing yesterday. Buccal secretion is profuse; odor is'strong.
Mouth more markedly affected. The tip and lateral margins of the tongue
are reddened. Temperature at 10 a. m., 40.3°; at 4.30 p. m., 40.4°.

April 6: Inflamed condition of the mouth appears to have become moye marked;
drooling is excessive; odor marked. Ate nothing yesterday. Weighs 9.8
kilograms. Temperature at 10 a. m., 40.3°; at 4.30 p. m., 40.5°.

April 7: Condition of the buccal mucosa has become worse. There is decided
increase in the redness of the margin of the tongue, including a narrow strip
(about 3 or 4 millimeters wide) of the dorsal aspect of the margin all the way
around including the tip; marked drooling of blood-tinged secretion. Buccal
odor extremely foul. Has eaten nothing in 72 hours. Temperature at 10
a. m., 40.1°; at 4.35 p. m., 39.4°. P

April 8: General condition and mouth symptoms seem worse thls morn(ng
Not eating. Temperature at 11 a. m., 36.6°.

April 9: Found dead about midnight last night.

Necropsy.—An apparently well-nourished fox terrior bitch.

The fur of the legs, tail, and sides extensively soiled with saliva. Marked
fetid odor about the mouth. Both eyes sunken. Subcutaneous fat abundant.

The mucosa of the lips, gums, floor of the mouth, of all of the tongue except a
median strip of the anterior portion of the dorsal surface, of the pharynx, posterior
portion of the naso-pharynx; of the larynx, including the glottis and epiglottis
and of the soft palate is intensely inflamed and necrotic, with a dirty yellowish
slimy layer of necrotic mucosa throughout most of these parts.

The left lung appears normal; the right shows areas of hypostatic congestion
in portions of all three lobes. The trachea and larger bronchi seem normal.
The pericardium and heart are apparently normal.

The liver, pancreas, and kidneys seem normal. The spleen is perhaps smaller
than normal; the central portion is, perhaps, slightly contracted. There are
many irregular dark-blue patches scattered throughout.
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There is slight injection of the mucosa of the lower portion of the esophagus
particularly near the cardiac orifice.

The stomach contains a small amount of bile-stained mucus. The mucosa
is slightly injected near the pylorus and along the greater curvature.

The small intestine contains a small quantity of yellowish slimy mucus in
places tinged with blood. Along about 3 inches of its length at about the junc-
tion of the upper and middle thirds there are scattered-some punctate hemor-
rhages. There are diffuse submucous hemorrhages in the upper portion with
here and there circumscribed areas with apparently a beginning necrosis.

The colon contains a small amount of soft, blood-stained feces. The mucosa
of the upper portion, including the cecum, is injected, possibly with fine sub-
mucous hemorrhages. :

The rectum is partly filled with semisolid feces. There is slight congestion
of the mucosa near the anal orifice.

The urinary bladder is contracted with the mucosa of the fundus slightly
injected.

Genitalia, apparently normal.

Dog ?.—Male. Acquired December 29, 1922,

January 16, 1923: In good condition; weighs 16.8 kilograms; begins test diet
No. 33.

January 20: Begins test diet No. 34.

February 9: Eating well. Weighs 18.4 kilograms.

Mare¢h 9: Nothing notable. Weighs 19.1 kilograms.

Mareh 23: Food consumption has been considerably diminished during the past
week. Weighs 19.7 kilograms.

March 29: Food consumption has continued at a reduced though irregular rate.
There is some salivation present this morning. The mucosa of the mouth is
generally flushed, with marked reddening of that portion of the mucosa of the
upper' lip that is in opposition to the gum. This reddened area is clearly
delimited from the rest of the mucosa of the lip. The mucosa of the soft palate
also is notably reddened. A foul buccal odor is present. The nose is moist
and there is slight lachrymation.

March 30: The animal appears decidedly weaker than yesterday; disinclined to
get up on feet. Eyes are moist; the conjunctivae are reddened. A slight
watery nasal discharge is present. There is pronounced drooling of ropy
saliva. - 'The lower lip at the angles sags so that the reddened margin is exposed
and permits the stringy buccal secretion to flow out. The mouth is more
irftatied.. |The margin and base of the tongue are inflamed but the dorsal
surface is not appreciably altered. The anterior portion of the scrotal skin
shows a slight reddening and bran-like desquamation. At 5.20 p. m. given
10 grams of Seidell’s activated solid in a holus of graham flour, cornstarch,
and cottonseed oil. At 10.10 p. m. given a second bolus containing approxi-
mately 15 grams of Seidell’s activated solid. Weighs 18.1 kilograms. Tem-
perature at 10 a. m., 39.9°; at 9.35 p. m., 40.7°.

March 31: Has hiccough this morning. Is drooling copiously. Bueccal odor is
very foul. Has caten little or nothing during the past three days. Given
about 200 cubic centimeters of milk by drench. Temperature at 12 m., 40.2°;
at 8.30 p. m., 40.